AMND in a nutshell
 The AMND was set up as a resource for the study of the physiology, pathology and sociology of pregnancy. It is one of the earliest and most comprehensive obstetric databases making it an invaluable resource for lifecourse epidemiology.  Requests to access the AMND data must be made using the application form which can be downloaded from the AMND webpage (http://www.abdn.ac.uk/iahs/research/obsgynae/amnd/access.php)
Data Resource Basics:
The Aberdeen Maternity and Neonatal Databank (AMND) was initiated in the department of 
Data collection frequency:
The AMND is updated using a Microsoft Access Front end on a daily basis, by up to three concurrent 
Measures:
Data from medical notes of all pregnant women are coded and entered onto the AMND by dedicated and trained clerical staff. The completeness of data entry is checked at the end of each year with the NHS hospital returns. There are several validity checks incorporated within the database to ensure against invalid data entry. The accuracy of data entry is checked regularly for subsets of records using case note reviews. The AMND is such a large database that it is practically impossible to list all the variables that are recorded (See Figure 1) . It includes about 45 record types for a viable pregnancy, four of which are mandatory and contain data for the patient, pregnancy, delivery and baby and a further 40 optional record types used for clinical details, test results and grouping of complete reproductive histories for individual women and families spanning three generations. A sample of the items recorded within the mandatory record types are listed in Table 1 .
For those with a non-viable pregnancy, there is a record detailing the type of early pregnancy loss and other information about the woman. Additional variables available for some but not all of the time period are listed in Table 2 .
It is also possible to link individuals from the AMND with other registers using either a unique identifier (Community Health Index) available for each individual registered with a general practice in Scotland or probability matching on name, date of birth and post code. For example, individual records from the AMND have been linked previously with the Scottish Morbidity Record Systems to assess subsequent mortality and hospital admissions from specified diseases in these individuals. 2, 3 Linked datasets are analysed, managed and stored in the Grampian Data Safe Haven. This ensures that the highest standards of security and governance are adhered to, and to protect patient confidentiality. Previously linked data can also be accessed following necessary approvals.
( Figure 1 here) ( Table 1 here) ( Table 2 here)
Data Resource Use:
The Databank has been used for a number of research related projects -ranging from epidemiological studies within Aberdeen to collaborative work with other units world-wide. These have generated around 200 publications to date. A list of the major publications is available online (http://www.abdn.ac.uk/iahs/research/obsgynae/amnd/publications.php). Opportunities to study the health of the mother and her baby became obvious from an early date, giving rise to a whole body or programme of research which may be classified as:
1.
Effect of events occurring early in pregnancy on the birth of the baby: For example, Bhandari et al. using data from AMND between 1976 and 2010 explored the risk of adverse maternal and perinatal outcomes in women with antepartum bleeding of unknown origin (ABUO). 4 The study showed that women with ABUO are at a greater risk of preterm delivery and induced labour compared to women without ABUO. Also, Wijesiriwardana et al. assessed pregnancy outcomes in 7627 women with threatened miscarriage at first trimester compared to 31 633 controls and found an increased risk of obstetric complications and interventions in those with threatened miscarriage. 5 2.
How a previous pregnancy affects the subsequent pregnancy and delivery: A study compared the obstetric outcomes in subsequent pregnancies of women who had stillbirths in their first pregnancies compared to women who had live births. 6 Women with previous stillbirths were at higher risk of obstetric and perinatal complications at subsequent pregnancy including preeclampsia, placenta abruption, pre-maturity, induction of labour, instrumental delivery, caesarean delivery, mal-presentation and low birthweight. Another study found that women with a previous miscarriage were at higher risk of obstetric complications in subsequent pregnancies compared to those who had previous livebirths. 7 
3.
Following up the mothers to assess their health in later life; Linkage with hospital admissions registers can be used to assess the long term health of mothers following pregnancy related events.
Using a subset of AMND data, Wilson et al showed that women with history of gestational hypertension, pre-eclampsia or eclampsia were at higher risk of cardiovascular events in later life. Using record linkage of AMND data with a Support Needs System dataset, a study showed that there was no association between gestational hypertension/pre-eclampsia and additional support needs in children whereas preterm birth and low birthweight were associated with additional support needs. 11 One of the first published studies to show associations between maternal obesity and the risk of cardiovascular morbidity and mortality in the adult offspring was based on AMND data which was linked to the General Register of Deaths, Scotland, and the Scottish Morbidity Record systems for hospital admissions. 2 These exemplify how the database can be used to assess childhood as well as adulthood outcomes in the offspring using record linkage with other registers.
Another 40 year follow-up study was conducted using men and women born between 1948 and 1954 to mothers who had taken part in a survey of diet in late pregnancy. The study showed that mother's diet in pregnancy may affect the blood pressure of the offspring in adult life. 12 A subsequent study, using a similar cohort, was also the first to show that mother's diets during pregnancy are associated with the glucose-insulin metabolism of their offspring in adult life. The authors suggested that dietary high protein and fat in pregnancy may impair the development of the fetal pancreatic beta cells, leading to insulin deficiency in the offspring. 13 
5.
Intergenerational research: Due to the availability of intergenerational data, it is also possible to assess inherited factors in relation to obstetric and perinatal outcomes. For example, a study using the data on deliveries in mother-daughter pairs showed that women who were born preterm or have siblings delivered preterm were more likely to deliver their own pregnancies preterm.
14 In addition, the database has been used to generate clinical standards. In the past, AMND contributed significantly to the development of birthweight standards. [15] [16] [17] [18] More recently, data from the AMND have been used to create sex and gestational age specific centile charts for placental weight in nulliparous and multiparous women.
19

Strengths and weaknesses
The AMND has a number of unique and special features which make it a particularly valuable resource for research purposes. Firstly, Aberdeen City has a relatively stable population and hence births covered in the AMND reflect true population based estimates. A recent tracing exercise using the Community Health Index (CHI) register in Scotland revealed that only 3.8% of those who gave birth in Aberdeen Maternity Hospital and consequently had a record in the AMND had migrated out of this geographical region which makes it easier to conduct follow-up studies. Also, complete reproductive histories for the women with records in the AMND can be obtained. Moreover, additional data items can be added to the Databank from the original maternity case records for selected cases (this has been done for a previous study 20 ) and validity of data can be checked systematically. Furthermore, due to the long duration of data collection, the data allows for the One of the main weaknesses of the AMND is the issue of missing data in some cases. Particularly, there is no smoking data from 1950 to 1965. Although the AMND covers a relatively stable population, when people do move away there is no record of their subsequent pregnancy related events. Therefore, if a woman has a child in Aberdeen but moves away and has subsequent babies elsewhere she will appear on the database as having one child. Furthermore, Aberdeen City is an affluent area consequently the AMND does not have anyone in the two most deprived clusters of the Carstairs categories of deprivation. 21, 22 These may be potential limitations for studies aiming to assess the impact of these exposures. Also, there is currently a two year backlog of data entry. This issue should be resolved once the NHS converts to a fully electronic record system.
Data Resource Access:
The management of the AMND is overseen by a steering committee consisting of NHS clinicians, 
